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Vascular trauma is uncommon i the U.K. with the exception of Northern Ireland. In marked contrast o North America, 
gunshot wounds are rare and stabbings are infrequent. 
A 10 year audit was carried out in a regional vascular eferral unit to determine the mechanisms, treatment and outcome 
of vascular injuries. 
Forty-seven patients were operated on during the period. The median age was 26 years (range 7-85 years); two-thirds were 
men. Road traffic accidents accounted for 21 (45%) of injuries, other accidents 15 (32%) and stabbings 11 (23%). There 
were no gunshot wounds. Most injuries were penetrating with no associated fracture. Commonly injured vessels were the 
brachial (30%) and superficial femoral (15%) arteries. Fifty-three primary operations were performed, 10 were vein 
interpositions and 21 were bypass grafts. 
There were three primary amputations (6%). Eleven patients uffered a complication including one death. One graft 
occluded requiring a further bypass. Two patients required fasciotomy as a secondary procedure. 
Median follow-up was 6 months. Eighty-one percent of patients were symptom free at last follow-up. There were no late 
vascular complications. 
Our experience is likely to represent that of other vascular units in countries with strict gun control egislation, little civil 
violence and modest levels of road traffic accidents. 
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Introduction 
With the exception of Northern Ireland, 1~ vascular 
trauma is uncommon in the U.K. and does not form a 
large part of the workload of vascular surgeons. War 
zones yield many vascular injuries as was seen in 
5 6 Vietnam and at present in Croatia. Most studies of 
vascular trauma come from the U.S.A. where gunshot 
wounds and stabbings make up the majority of cases 
of vascular injuries. 7'8 
This audit was carried out to assess the cause of 
injury, treatment and outcome of vascular trauma 
operated open in a British regional referral unit for 
vascular surgery. Iatrogenic injuries were not 
included. 
Method 
The John Radcliffe hospital has an exclusive catch- 
*Please address all correspondence to Mr. Magee, Department of
Surger)9 Royal Berkshire Hospital, London Road, Reading, 
RG15AN, U.K. 
ment population of 500,000 and provides emergency 
backup services and tertiary referral services for a 
population of 2 million. 
All patients undergoing operative treatment for 
vascular trauma over a 10 year period from 1st 
January 1985 to 31st December 1994 were studied. The 
audit data were validated at weekly morbidity and 
mortality meetings and collected prospectively. 
The cause of injury, vessels involved, associated 
injuries, management and complications were 
recorded. Follow-up data were obtained from patient 
records. 
Results 
Forty-seven patients were operated on for vascular 
injuries during the 10 year study period. Ages ranged 
from 7 to 85 years with a median of 26 years. There 
were 33 men and 14 women. All patients were 
reviewed in the outpatient department, the length of 
follow-up ranged from 2 to 84 months with a median 
of 6 months. 
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Table 1. The cause of vascular injury. 
Mechanism Number 
Stabbing 11 
RTA (Pedestrian) 7 
RTA (Motorcycle) 7 
RTA (Car) 6 
RTA (Bicycle) 1 
Other accidents 15 
Total 47 
RTA, road traffic accident. 
Thirty patients presented through the accident and 
emergency department of the John Radcliffe Hospital 
and 14 were emergency referrals from other hospitals 
in the region. Three patients were referred as out- 
patients, two with arteriovenous fi tula (AVF) follow- 
ing trauma 2 weeks and 3 years before, and one with 
an ulnar artery pseudoaneurysm after a wrist lacera- 
tion 2 months previously. 
Table 3. Arteries injured in 47 patients. 
Artery Number 
Carotid 2 
Temporal 2 
Subclavian/axiUary 7 
Brachial 14 
Ulnar/radial 3 
External i iac 1 
Common femoral 4 
Superficial/profi.mda femoris 7 
Popliteal 4 
Anterior/posterior tibial 4 
Total 48 
most common was the brachial artery comprising 30% 
of injured arteries. One patient had two arterial 
injuries, A 26-year-old woman who sustained a 
brachial artery injury and also required ahind-quarter 
amputation. There were five venous injuries; two 
superficial femoral one axillar~ one external i iac and 
one popliteal vein. All venous injuries were associated 
with penetrating trauma. 
Injuries 
Most injuries, 21 (45%) were sustained in road traffic 
accidents (RTA) (Table 1). There were no gunshot 
wounds or non-penetrating wounds due to assault. 
Stabbings accounted for 11 injuries (23%). Fifteen 
patients (32%) had other mechanisms ofinjury includ- 
ing domestic and industrial accidents and a fall while 
jogging. 
Table 2 shows the relationship between blunt and 
penetrating injuries with and without associated 
fractures. Penetrating trauma associated with frac- 
tures included three partial amputations which were 
completed as primary procedures; one above-elbow, 
one hind-quarter and one below-knee amputation. Of 
the closed fractures associated with vascular injuries, 
five were femoral shaft, three were of tibia and fibula, 
three were humeral and one was of the tibial plateau. 
Two patients ustaining blunt injury without fractures 
had a total disruption of the knee joint. Other injuries 
incurred included head injury, ruptured spleen and 
brachial plexus lesions. No other major nerves were 
injured. 
A wide range of vessels were injured (Table 3). The 
Table 2. Types of injury. 
Associated with a fracture 
Penetrating 6 
Blunt 12 
Not associated with a fracture 
Penetrating 23 
Blunt 6 
Investigations 
Preoperative arteriography was performed in only six 
cases (13%), four of the lower limb and two of the 
upper limb. Intraoperative arteriography was per- 
formed in five cases. Duplex ultrasonography was not 
used in any patient but pressure measurements using 
hand-held Doppler were carried out on 40 patients 
(85%). 
Operations 
Interposition grafting using autogenous long saphe- 
nous vein was the most common procedure (Table 4). 
Primary amputation was carried out where bone and 
soft tissue injury rendered the limb unsalvageable. 
One patient had a superficial femoral artery intimal 
dissection which was missed at the first operation and 
required a femoropopliteal bypass as a second proce- 
dure (Table 5). Fasciotomy was performed uring the 
primary operation in only one patient but two further 
patients required decompression for compartment 
syndrome on day 1 and 2 respectively. One above- 
knee popliteal to below-knee popliteal graft throm- 
bosed on the first postoperative day and required 
thrombectomy. The graft then reoccluded and a 
femoropopliteal graft at a third operation retrieved the 
situation. 
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Table 4. Primary operations in 47 patients. 
Operation Number 
Interposition Vein 10 
Dacron 1 
Patch Vein 
Repair No patch 4 
Ligation 5 
Exploration only 4 
End to end anastomosis 2 
Bypass procedures Vein 
Fern-pop 2 
Pop-pop 3 
Ax-brachial 2 
Subclavian-ax 1 
Repair of AVF 2 
Primary amputation Arm 1 
Hind-quarter 1 
Below-knee 1 
1 
1 
5 
53 
Debridement 
Fasciotomy 
Venous repair 
Total 
AVF, arteriovenous fi tula; fern, femoral; pop, popliteal; ax, axillary. 
Table 6 shows the complications observed. Eleven of 
the 47 patients suffered a complication, eight (73%) 
after an RTA and one who was stabbed. Technical 
errors accounted for five complications. The missed 
intimal dissection, compartment  syndrome in two 
patients, a funct ioning graft was re-explored and an 
accessory nerve neuropraxia due to retraction. There 
was one death dur ing the study; a 67-year-old woman 
who sustained bilateral femoral  shaft fractures and 
degloving of both thighs. After debr idement  and 
femoral  vessel exploration the patient died in the 
intensive care unit on the first postoperat ive day. 
Outcome at final fol low up was good  in 38 patients 
(81%) (Table 7). Peripheral neurological  deficits were 
all due to brachial plexus injuries and all patients had 
some degree of improvement.  One patient who  
suffered a stroke secondary to carotid artery t rauma 
had only slight residual weakness. There were no late 
vascular complications, all 21 bypass and 11 inter- 
posit ion grafts were clinically patent at final review. 
[Fable 5. Secondary procedures. 
Operation Number 
Thrombectomy 2 
Fasciotomy 2 
Vein patch (SFA) 1 
Femoropopliteal bypass (vein) 1 
Split skin graft 1 
Total 7 
SFA, superficial femoral. 
Discussion 
The mechanisms of injury in our study are marked ly  
different f rom those reported from the U.S.A. There 
are an est imated 200 mill ion guns in the U.S.A. of 
which 60 mill ion are hand guns and 3 mill ion are 
assault rifles. 7 Firearms are present in 50% of Amer-  
ican households.  7 Firearms are still rare in British 
homes. A typical review of vascular t rauma in a major 
Table 6. Complications and mortality, 
Mechanism Injury Vascular procedure Complications 
RTA-Pedestrian 
RTA-Pedestrian 
RTA-Motorcycle 
RTA-Car 
Fall 
RTA-Bicycle 
RTA-Pedestrian 
RTA-Motorcycle 
Stabbing 
Fall (glass door) 
Blunt - Femoral and pelvic fractures 
Blunt - Femoral fracture 
Blunt - Knee disruption 
Blunt - Femoral fracture 
Blunt - Clavicular fracture 
Penetrating neck wound 
Traumatic amputation 
Penetrating wound to arm 
Femoral and tibial fractures 
Penetrating thigh wound 
Penetrating arm wound 
Femoropopliteal bypass 
Exploration of SFA 
Poplitiopopliteal bypass 
Poplitiopophteal bypass 
Repair subclavian AVF 
Common carotid interposition 
graft 
Hind-quarter amputation 
Brachial artery repair 
SFA repair (vein) 
SFA interposition 
Vein repair, Fasciotomy 
Brachial interposition graft 
Swollen leg - Venogram normal 
Missed intimal flap - Femoropopliteal 
bypass 
Compartment syndrome - Fasciotomy 
Occluded - Thrombectomy - Reoccluded - 
Thrombectomy and femoropopliteal bypass 
11th nerve neuropraxia - resolved 
Minor stroke 
Delayed wound healing 
Compartment syndrome - Fasciotomy 
DVT 
Skin graft o fasciotomy wounds 
? Occluded - Explored and found to be 
patent 
Mortality 
67-year-old woman Bilateral femoral fractures 
RTA-Pedestrian Degloving of both legs Exploration and debridement Death on ICU - Day I 
RTA, road traffic accident; SFA, superficial femoral artery; DVT, deep vein thrombosis; AVF, arteriovenous fi tula. 
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Table 7. Outcome at last fol low-up. 
Condition Number 
Symptom free 38 
Amputation rehabilitation 3 
Peripheral neurological deficit 3 
Resolving stroke 1 
Non-union of fracture 1 
Fracture site pain 1 
U.S.A. city, Boston, reported that gunshot wounds 
accounted for 50% and stabbings for 25% of vascular 
injuries° s There were no gunshot wounds in Oxford 
but 23% of injuries were due to knife wounds. 
Vascular shunting may maintain viability of a limb 
where there is a penetrating injury with segmental 
interruption of vessels. Shunting was not necessary in
any of our patients due to minimal delays in presenta- 
tion and the minimal tissue loss associated with non- 
missile induced injuries. This is in contrast with 
experience in Northern Ireland. 3'4'9 
There were only five venous injuries repaired in this 
study which is lower than that reported by other 
authors. Feliciano et al. have reported a 56% venous 
injury rate but 82% of their 220 patients had sustained 
gunshot wounds. 9 
The role of arteriography in patients with clinical or 
suspected vascular trauma is controversial. Only six 
patients had preoperative arteriography during the 
study period. The use of biplanar arteriography has 
been advocated, particularly in penetrating wounds, 2 
but arteriography can be employed selectively using 
clinical examination, Duplex ultrasonography or Dop- 
pler pressure measurements as screening devices. 11-13 
In our study, Doppler pressure measurements were 
extensively used and a low threshold for exploration 
was evident: three patients (6%) had truly negative 
explorations. Peck et al. in a series of 108 patients in 
San Diego used expeditious exploration and repair 
without arteriography with an 88% limb salvage rate 
for popliteal injuries a large proportion of which were 
due to gunshot wounds. 14 The use of some objective 
measure of perfusion is mandatory and can be 
obtained by Doppler pressure measurements. 8'15
Fasciotomy is recommended by many 
authors, L8'9A4'16 but is not necessary in all patients 
with lower limb vascular trauma. Barro D'Sa from 
experience of vascular trauma in Northern Ireland 
recommends fasciotomy when one of the following is 
present: sustained hypotension, a period exceeding 6 h 
between injury and revascularisation, obvious 
oedema, concomitant artery and vein trauma, or 
marked soft-tissue trauma. 1"9 
In spite of the infrequent occurrence of vascular 
trauma in Britain it can be successfully managed. Our 
experience is likely to be similar to other vascular 
units in Great Britain. Most of the injuries are minor 
and localised and occur in young, fit patients. Routine 
vascular surgical techniques learned in treating 
patients with atherosclerotic o clusive arterial disease 
have been used. Trainees in Britain fortunately have 
little exposure to vascular trauma, and long may it 
continue, but by using basic principles of investiga- 
tion, exploration and reconstruction most injuries can 
be successfully managed. 
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